Fuel consumption is an energy conversion that converts the chemical energy of a fuel into another energy at a certain time. Fuel consumption must always be monitored because it will affect the company's profit. Since fuel is a significant expense, the company must be efficient in its usage to allow the company to grow. The author summarizes the problem and tries to solve the problem using quantitative research methods. The research is conducted at the branch office by interviewing the company's staff. PT. Transcoal Pacific is a company that focused on its service at preparing ships to carry cargo in coal. The company monitors the fuel consumption using a fuel lock system, so the target can be reached in using fuel as few as possible and get maximum profit. Based on the result of this research, it is clear that the company lacks the aspect of fuel monitoring. This causes the target cannot be reached. The old fuel lock cannot be applied by the tugboat and dragging where the vessel swept away by sea current that may increase fuel consumption. The company has to increase the monitoring aspect and implement the obligation to solve the problem to improve fuel consumption efficiency.
Introduction
The primary goal of every company is to get profit. The company will apply many strategies to reach the goal. In the world of shipping, a sailing company is one supplier to transfer the goods using ships as it is one of many transportation modes that is able to take care of goods and people.
Fuel is crucial for a vessel. High-speed diesel is a fuel type to operate the vessel's engine. In a calculation of fuel consumption during sailing time gives an ability to relate the use of fuel with operational cost, for example, knowledge about how the vessel burns its fuel at a specific moment of sailing time makes it possible to bidding vessel charter cost accurately, so the profit margin remains healthy. With consequences from various shipping expense based on fuel consumption cost that documented will be able to ease a shipper company offer cheaper shipping cost. ICTSD 2018 PT. Transcoal Pacific is a shipping company that concentrates on ships' operational, crewing, and load-unload coals from the specific harbor at Tanjung Bara and Bengalon Jetty heading to loading point in Tanjung Bara sea and Bengalon. Limited draft (water level is the vertical distance between water surface until the lowest keel of the vessel) area that is not able to get through by the fleet with DWT over 8000 ton (amount of weight/mass reserved by the vessel so the aid vessel gonna sinking until allowed level and written as longton or metric ton, the maximum allowed level marked by plimsoll mark at the side of hull). This causes coal is moved using transshipment (goods moving that able to dock at jetty vessel as transit dock before being moved to the mother vessel to send goods or service from producent and consument/distribute to designated country).
PT. Transcoal Pacific branch Sangatta provides transshipment and coal discharging service for PT. Kaltim Prima Coal as the coal owner which already prepare some Jetty to support the efficiency at a specified dock. This includes jetty vessel and conveyor docking which are a piece of equipment that move coal from stockpile (coal's temporary rest place before getting sold/shipped away) until the coal advanced inside the barge, then distribute to the mother vessel that is already waiting for its cargo.
The transshipment process advancing fuel consumption on a tugboat is a variable/research object that the researcher chooses considering fuel expenses is one of the most significant aspects spent on a ship at its operational phase. This also means the company should be efficient in fuel consumption plan.
PT. Transcoal Pacific fuel management has implemented a system using fuel lock to control fuel consumption. This is within standard establishing that is based on fuel lock for each trip from Tanjung Bara jetty to Tanjung Bara anchorage then back again to Tanjung Bara jetty. The distance span 3 miles and vessel speed 2 knots need 700 liters of HSD, at long trip from Tanjung Bara jetty to Lubuk Tutung anchorage then back again to Tanjung Bara jetty with distance span 16 miles and vessel speed 3,5 knots need 1600 liters of HSD. In reality, the fuel consumption is around 1325 for a short trip and 2009 liters for a long trip.
Then, the researcher makes identification about the cause to the effect of fuel consumption, and the researcher makes identification or estimate about the problem, such as:
The effect of a long time spent for maneuver while towing a barge full of coal and how the tugboat undergoes dragging situation.
The explanation of the question will be given a slight figure about how the researcher sees and judges a condition within the company. It is then followed by an attempt to give a problem-solving solution for the company. To that, the researcher gives this research DOI 10.18502/kss.v3i23.5157
Page 288 ICTSD 2018 the title "Controlling of Tugboat Fuel Consumption owned by PT. Transcoal Pacific,
Sangatta branch ".
Within research, writing creating mind framework is a crucial thing. This step will give ease in the research process and seek for a more accurate answer. Based on the background problem stated above, the researcher creates mind framework as follows:
The main factor that influences fuel consumption control plan on tugboat possessed by PT. Transcoal Pacific, the effect of the implementation of fuel consumption control plan on tugboat owned by PT. Transcoal Pacific and the effort to control fuel consumption on tugboat.
Literature Review
The existence of more business activities in the shipping environment requires more serious handling so that no waste and fraud can result in financial losses to the company, to avoid this an appropriate control system is needed. This aims to maintain the possibility that the implementation can run well.
Definition of Control
General control is defined as an administrative activity that aims to rely on the evacuation of work that has been completed whether it is following the plan or not. With supervision, it will prevent or reduce various regular irregularities and errors in implementing the task to achieve organization goals. This is not intended to find out what is wrong or right but to make efforts for correcting the activities.
Then, if there are errors and irregularities that are not in accordance with the goals to be achieved, immediate action is taken in order strengthen next activity so that the implementation is directed as defined by H. Abbas Salim (2012:317) supervision as follows:
"Control is a process of setting performance measures and taking actions that can support the achievement of the expected result following the predetermined performance."
In Iman Siswadi (2009:195) "The control is a process to guarantee that organization goal is achieved." Reksohadiprodjo (2008:63) told that "The control is an effort to give direction for the conductor so that they do like the plan." Suyono (2011:30) explained, "Control is a process to implement agency or unit that acts by the name of the leaders of the organization and duties to collect all of the data also To get heat energy that needed is mixed gas from air and fuel. The quantity of the fuel used depends on piston size, piston phase, and combustion efficiency. SFC is an effectivity indicator of piston capability in creating power, for example, a known quantity of the motor A SFC consumption is between 245 and 300 gram/kWh then motor B between 175 and 205 gram/kWh, means the more economical one is motor b.
If a piston has little fewer SFC amount, that motor is more economical within fuel consumption to create energy ratio within a given period. As the stated amount of SFC from a motor or energy conversion unit usually can be measured as a standard to calculate that motor economical operation rate.
Definition of Tugboat
Tugboat is a vessel that specified as an assist vessel or vessel that is used for towing barge whether it is occupied or empty. Tugboat is a strong vessel.
Regardless of its small size, tugboat has a tremendous sheer horsepower. This makes this kind of vessel become the most common in use within Indonesia.
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A vessel is used for moving goods from one vessel to another but still specified vessel that used as a container which moved goods from loading place or discharge process at mother vessel in Tanjung Bara harbor activity.
Methods

Data Types
In research, collective of data is important and it must contain in scientific research. To get true data which is appropriate with purpose of research and make neater data, the data used are as follow:
Primary Data
Primary data is the data that were gained through interview and discussion directly from interviewees to know about fuel consumption for operational manager, supervisor bunker, and operational staff of PT. Transcoal Pacific.
Secondary Data
Used as additional data to make primary data better. Secondary data were gathered from literature study that were copied from the operational book.
Research Method
Is the method that was conducted by direct interaction with research object. Collecting data very important within research to get the data, due to research main reason is collecting data itself. From this research, the researcher used many kind of technic, some of them:
Observation
Is a collecting data technic that done through observation together with documented condition and behavior of the observation object towards fuel consumption problem. The researcher had an experience when prada in company, the researcher was conducted an observation in tugboat and did a research about consumption of fuel on 15 ℎ of January 2017.
Interview
Is collecting data technique used when researcher want to create pre-research study also to gather evidence to get discussion topics. Researcher directly ask branch manager or supervisor bunker fuel consumption of owned tugboat in order to get accurate data.
Literature Study and Document
Purposed to search about scientific problem which is followed by literature. This step is important because it is fundamental to make a plan to solve the problem.
Before making scientific research researcher must learn about literature study and learn about the book. We mean the book contain SOP fuel consumption for tugboat.
This book also contains operational guide, bunkering process and other problem then followed by theories that were studied in campus. Although primary data used through direct interaction, literature study and documentary are still important as additional data for supporting the accuracy and credibility of each source or article researcher used inside, whether it is from book or internet. In the end, it helps researcher to gather reference related to problem caused by fuel consumption control on tugboat.
Analysis Data
Is the way to extract information from the source so it become easier to understand and useful for problem solving. This research use qualitative method. Qualitative method is a description about real condition that researcher knew.
Within this scientific research researcher used two kinds of analysis data, here some of them:
Data reduction
After studying and reviewing the result, next step data analytical process is creating data reduction which is form of effort to create conclusion from the data which researcher had chosen before to be the basic discussion in this research. While the basic discussion itself is: How to force tugboat's fuel consumption to minimum so it will decrease PT. Transcoal Pacific expenses on operating cost.
Data Serving
Is a group of information that is already arranged systematically and easy to understand to give possibility of conclusion drawing and action that may be taken appropriate with scientific method.
Conclusion Taking or Verification
Verification step is conducted since the beginning, data gathering, patterns making, explanation of each possible configuration, and action-reaction cause. 
Research Result Analysis
Based on the result, the researcher can give an image about three problems that exist; they are fuel consumption influencing factor, the impact of fuel consumption control, and the effort to control fuel consumption. Researcher gets the results and a bunch of data from details of interviews with the branch manager of operational, port captain, bunker supervisor, finance supervisor, technic supervisor, operational admin, also literature study from related documents.
When the vessel is going to conduct operational activities, the vessel's crew will be guided by the port captain in each maneuver. Starts from coal loading at the jetty until discharging it on the mother vessel and every other side activities like assist, freshwater bunkering, also taking the ransom at the jetty. Each of those maneuvers has been regulated by fuel lock from company obligation belongs to PT. Transcoal Pacific.
Based on research that was conducted by the researcher, in reality, emerge a problem within the process while doing this research. One of which was when bunkering the amount of fuel left inside the tank only known from crew's report that since it does not meet fuel lock which is already set by the company that later on will sum up as losing profit.
Within operational activities from 12 sets of towing tugboats that operated at a specified dock of PT Transcoal Pacific exist four set towing tugboats they possessed and in this research, the researcher will take those four vessels as research object because the company was already focusing them as fuel consumption standard vessel.
Below are data that considered as fake in the monthly report. Otherwise, it shows 0.20 which total consumption is 21.603 liters. From the statement above can be concluded that all vessel from PT. Transcoal Pacific does not meet the condition company already set that is fuel consumption ratio at 0.16.
As it can be seen at the table ratio TB. TCP 207 is the highest because the total consumption plan is high but with little cargo than for TB. TCP 201 has the smallest ratio because the ratio of total consumption amount and cargo transported relatively cover each other but still not meet the condition company already set.
If this not quickly taken care, the company will have a hard time to advance and develop due to operational cost and the profit they get not balanced. It requires harmony between expense and profit in order company able to advance and develop at a high rate. Fuel Consumption watch over is crucial so the operational cost for fuel expenses will be able to reduce so company profit would cover up the expenses. Once more, it is crucial to reduce and to control fuel consumption on a tugboat so the operational cost is not too high. ii. The extra time that is reported by vessel's crews.
The impact due to fuel consumption control on tugboat of PT. Transcoal Pacific,
Sangatta branch
At load-unload coal activities where fleet that put in use to transport them from MT a day. In a day there is 3-4 barge which docks in Jetty to content coal that carried to the big vessel/mother vessel by Coal Loading Barge. In this coal carrying process, tugboat has to be accused to pull barge to mother vessel quickly so that able to discharged quickly as possible. PT. Transcoal Pacific hoped to be quick in conducting loading process from barge to mother vessel because contract with PT Transcoal Pacific with PT Kaltim Prima Coal based on net loading rate. Net loading rate is a targeted load quantity that loaded to mother vessel in a day. 25.000 MT loads/day of coal is target that should be reached PT Transcoal Pacific in a day, so that the transport fleet should be quick in carrying a cargo (coal) from loading point in jetty to mother vessel.
The consequences that should be reached in carrying coal by tugboat is high fuel consumption. In a day from 8 a.m until 8am of next day a single tag boat able to depleted 1.500 to 2.000 liters HSD. This case has a big impact towards profit because almost 40% expenses of the company used for fuel. For each shipment needs refuel/Bunker as much as 25.000 liters for one fleet in a month, yet fleet that used for to load and unload are 12 sets towing tugboat and 2 LCT (Loading
Craft Transfer).
Based on research that has been conducted by PT. Transcoal Pacific that inefficient fuel consumption due to lack of maximum control so the fuel consumption still high.
The unachieved company goals for reaching target fuel consumption. Based on interview with branch manager gathered information about which able to be done for bunkering monitoring so that fuel consumption be more efficiency. Said, effort that conducted is by doing investigation in each vessel, so will be known the fuel that reported by the crew suits.
3. How to controlled the consumption of tugboat fuel PT. Transcoal Pacific, Sangatta branch Based on interview with branch manager gathered information about which able to be done for bunkering monitoring so that fuel consumption be more efficiency.
Said, effort that conducted is by doing investigation in each vessel, so will be known the fuel that reported by the crew suits. It is to move wearing towing, assist or doing shifting barge normally the vessel does some movement or maneuvering.
Problem analysis
(c) Running free
It is tugboat movement without burden that pulled or move without barge.
Normally this movement will be done if doing assist, refuel/bunker and take ransom from Jetty.
(d) Assist
It is helping the other vessel to docking in Jetty area or exit from Jetty area, as well dock or cast off from mother vessel.
(e) Towing
It is maneuvering where tugboat pulls a barge to a destination point. Towing has 2 branches:
i. Towing empty barge
The empty barge is pulled by tugboat to be carried to anchor area or jetty area to load ii. Towing full loaded barge
After loading from Jetty tugboat should be able to pull a barge that contents coal around 8.000-9.000 MT.
(f) Finish With Engine/Main Engine Stop
After all off thing above done, the last thing that should be done is switching off the machine which means finish all of thing.
Some of movements should be done because in certain situation, such as:
Afloat normally conducted when the vessel has arrived in discharging area but there is the other vessel that doing the same in the area, so tugboat should wait for the turn to discharge. In this waiting time the tugboat is only stand by around that area but without any movement before getting instruction from loading master on the vessel.
(b) Dragging
If the weather is not in good condition where the winds blow strongly and strong sea current make barge move by its own. If this condition not solved so the barge will blowed towards the beach which may cause accident. To anticipate tugboat should do dragging where the vessel hold barge as long as the bad weather continue.
From all processes above, fuel consumption that used to maneuver is not few. For each trip coal transport from jetty to docking place needs 1.500 -2.000 liters.
There are some factors that may causing high fuel consumption such as:
(a) Crew skill onboard Doing maneuver, the crew of the vessel where this case is master or officer that should have good skill in every movement that done, the faster the movement the lesser the fuel used.
Dragging is a condition where the vessel should hold the barge because its swept away due to strong sea current or winds blow. If this happens occasionally so the fuel will throw away in vain only for dragging and not for loading. To anticipate this case, the anchor equipments at barge has to be always in good condition.
(c) Maneuver efficiency time
Each starting a maneuver on the tagboat must use the time efficiently. If the time that used not efficient so the fuel consumption that used will be much.
(d) Assist
When docking at loading / Jetty area needs 1 other vessel assist so that docking process be safety. In this case also caused high fuel consumption at tugboat due to out of loading or discharging coal the tugboat also has another task to assist another mother vessel or Jetty.
(e) Horsepower of engine
Horsepower of engine is machine capacity that used on the vessel, the higher the horsepower the higher the power it used to move, also increase fuel consumption on the tugboat.
Have another job to assist on big ship or jetty. i. After the barge lean to mother vessel, the tugboat that having stated barge must be stand by next to it waiting for instruction from loading master on mothership.
ii. For the leaving of the barge from mother used after discharging (Cast Off) not using any other ship's help to assist unless ordered by the loading master.
But of that, PT.Transcoal Pacific publish standard maneuvers for efficiency and save the fuel. Of course the consumption would be different since those standards based on main engine size and horsepower of each tugboat and the activity conducted by stated vessel.
i. For each vessel that would be maneuver, outside of Loading Master's request on the mother vessel (Outside of Operation) have to report and get agreement from Loading Master, after getting the agreement then the Captain immediately report the beginning move time and finishing move time which will be noted inside movement log book.
ii. Vessels that the barge are loaded but should go on berth to wait docking schedule toward mother vessel must lie at anchor as close as possible to the mother vessel which will be docked by the tugboat for discharging. With the time service quality that company given towards the crew it will raise crew faith to the company and ease them on implementing new rules. Give rewards to the crews is a form of bonuses set by company out of their basic salary.
(c) New Fuel Lock Implementation
Central management has set the fuel consumption calculation that expected so the branch office able to conduct the obligation.
In the progress to achieve fuel efficiency, new fuel consumption obligation have been implemented that is give quota system on fuel consumption for each fleet. The quota arranged based on route/trip the vessel went through, here is the detail: ii. If after 3x24 hours the ship stop operating or stand by, the company will add quota for lighting (A/E) as,much as 160/day counted since the vessel stop the service.
iii. If at one sailing trip a vessel done a discharging at 2 different mother vessel (Return cargo) and still within one in docking area, the company will add a fuel quota for maneuver as much as 300 litres, however if its at 2 different docking area will be considered as locked long trip.
iv. If there any assist maneuver requested by port captain, then the activity will get 50 litres addition.
v. If bad weather happened, the crew should report it to officer who in charge at port (Port Captain/Operation Superintendent) in relation for calculating addition calculation of fuel. The quota that may be given as much as 50 litres/hour and should be recorded inside ship's log book followed by support data (wind speed, wave height, weather memo from "port authority.
vi. The consumption of assist tug at loading dock and mother vessel maximum 1 hour. The consumption at loading dock on normal weather only 1 unit..
(d) Monitoring the tugboat
Effort that able to done on tugboat when inflation of fuel consumption happened is increase monitoring on tugboat related to thoroughness also the skill bunkering process conducted on board.
Conclusion
The result of research about fuel consumption control for tugboat's fuel consumption efficiency from PT. Transcoal Pacific, Sangatta branch, the conclusion as a follow:
1. A dragging which caused by strong wind and sea current when the tugboat went to berth or to Mother vessel which was raised the fuel consumption. This was happened due the lack of monitoring and awareness of the operational staff make tugboat's fuel consumption got an impact on the high operational cost.
2. Stritch of monitoring on vessel which hadn't reached designated ratio of fuel consumption end up with decreasing of fuel consumption ratio.
